(-)-Linalool inhibits in vitro NO formation: Probable involvement in the antinociceptive activity of this monoterpene compound.
Recent studies performed in our laboratory have shown that (-)-linalool, the natural occurring enantiomer in essential oils, possesses anti-inflammatory, antihyperalgesic and antinociceptive effects in different animal models. The antinociceptive and antihyperalgesic effect of (-)-linalool has been ascribed to the stimulation of the cholinergic, opioidergic and dopaminergic systems, to its local anaesthetic activity and to the blockade of N-Methyl-d-aspartate receptors (NMDA). Since nitric oxide (NO) and prostaglandin E(2) (PGE(2)) play an important role in oedema formation and hyperalgesia and nociception development, to investigate the mechanism of these actions of the (-)-linalool, we examined the effects of this compound on lipopolysaccharide (LPS)-induced responses in macrophage cell line J774.A1. Exposure of LPS-stimulated cells to (-)-linalool significantly inhibited nitrite accumulation in the culture medium without inhibiting the LPS-stimulated increase of inducible nitric oxide synthase (iNOS) expression, suggesting that the inhibitory activity of (-)-linalool is mainly due to the iNOS enzyme activity. In contrast, exposure of LPS-stimulated cells to (-)-linalool failed, if not at the highest concentration, both in inhibiting PGE(2) release and in inhibiting increase of inducible cyclooxygenase-2 (COX(2)) expression in the culture medium. Collectively, these results indicate that the reduction of NO production/release is responsible, at least partially, for the molecular mechanisms of (-)-linalool antinociceptive effect, probably through mechanisms where cholinergic and glutamatergic systems are involved.